Apoptosis and brain development.
Neuronal cell death in the embryonic brain was first recognized almost a century ago. Its significance for normal nervous system development and function has been a major focus of neuroscientific investigation ever since. Remarkable progress has been made in defining the cellular processes controlling neuronal cell death and studies performed over the last ten years have revealed extensive homology between the molecules regulating programmed cell death in Caenorhabditis elegans and apoptosis in mammalian cells. Targeted gene disruptions of members of the bcl-2 and caspase gene families have demonstrated particularly significant roles for bcl-x, bax, caspase-9 and caspase-3 in mammalian brain development. As expected from previous studies of synapse-bearing neurons and neurotrophic factors, reduced neuronal cell death in mice bearing mutations in key pro-apoptotic molecules resulted in increased numbers of neurons in a variety of neuronal subpopulations. However, targeted gene disruptions also demonstrated a heretofore underappreciated significance of neural precursor cell death and immature neuron death in nervous system development. Pathological activation of apoptotic death pathways may lead to neuroanatomic abnormalities and possibly to developmental disabilities.